demonstrated a strong familial tendency of NPC, suggesting common environmental and genetic components shared by family members may play a role in the development of NPC. Several molecular and genomic biomarkers for the early detection or long-term risk prediction of nasopharyngeal carcinoma have been reported previously. Elevated serotiter of antibodies against EBV including anti-EBV VCA IgA, anti-EBV DNase, anti-EBNA1 and the elevated serum level of EBV DNA (viral load) are the most important biomarkers for the detection and prediction of NPC. Genetic polymorphisms of xenobiotic metabolism enzymes CYP2E1, DNA repair enzymes hOGG1 and XRCC1, and human leukocyte antigen (HLA) are also associated with NPC risk. Among various risk calculators for NPC, those incorporating EBV biomarkers have the highest area under the receiver operating curve (AUROC). The AUROC remains low for risk calculators including only family NPC history and/or genetic polymorphisms, suggesting familial tendency and genetic susceptibility may not have validity (sensitivity and specificity) high enough for the early detection or risk prediction of NPC. Along with Epstein-Barr virus infection, genetic susceptibility is believed to play an important role in the development of NPC. Early studies of NPC genetics used targeted candidate gene approaches. Those studies were successful at identifying Human Leukocyte Antigen (HLA) genes as important determinants of NPC risk but findings were largely inconsistent with respect to other genes hypothesized to be involved in NPC pathogenesis. Technological advances have allowed for more comprehensive approaches to query genetic factors linked to NPC development, using SNP-based genotyping and, more recently, next generation sequencing approaches. Both sporadic and familial NPC studies have been conducted or are underway using these newer technologies. In this presentation, findings and ongoing efforts to characterize genetic risk factors for sporadic and familial NPC will be presented and discussed. Most of these studies have been conducted by collaborative groups, including the International NPC Genetics Working Group for sporadic NPC and a NCITaiwan collaboration for familial NPC. Incidence rates of nasopharyngeal cancer (NPC) vary markedly across the world. In Sarawak, Malaysia incidence rates differ importantly between ethnic subgroups. This presentation will discuss both genetic and environmental explanations for these incidence rates differences. Germ-line exome sequencing within 12 NPC patients from a Bidayuh pedigree identified haplo type sharing within the major histocompatability complex region on human chromosome 6. However, it does not appear completely explain the segregation of NPC in the pedigree. By contrast, important associations were noted with consumption of preserved foods, for example frequent heavy consumers of salted fish had an over 4-fold risk of NPC relative compared to never consumers (p = 9x10 -20 ). These associations were also more marked within higher incidence rates ethnic subgroups. These results suggest that environmental exposures, rather than genetic susceptibility, appear more likely to explain the heterogeneous incidence rates in this region. NPC is a major tumor prevalent in South China including Hong Kong and Southeast Asia, as the top cancer for males of 20-44 years of age. Current genomic sequencing studies found only rare mutations in NPC, indicating its critical epigenetic etiology. NPC is virtually 100 % associated with the infection of herpesvirus Epstein-Barr virus (EBV), which is a strong epigenetic driver inducing more CpG methylation in infected cells. Although multiple genetic/genomic studies have shown numerous alterations of cancer genes in NPC, no epigenome study is available for NPC yet, except for some single-genebased epigenetic studies. We profiled the whole-genome CpG methylation (methylomes) of NPC cell lines, primary tumors and normal nasopharyngeal epithelial cells (including EBV-infected ones) using methylated DNA immunoprecipitation (MeDIP). We observed extensive, genome-wide methylation of cellular genes, with methylation of multiple known and novel genes verified. In total, we identified~1000-2000 methylated genes with promoter CGIs in cell lines and primary tumors. Moreover, EBV-induced cellular gene methylation was also identified. Epigenetic disruption of key signaling pathways including Wnt, MAPK, TGF-beta, Hedgehog and ErbB signaling was detected through bioinformatics analysis. Frequent methylation of Wnt signaling regulators including SFRPs, DACTs, DKKs, WNT5A, CDH11 and ROR2 was detected in cell lines and primary tumors. Further functional studies showed that these genes are bona fide tumor suppressor genes (TSG) for NPC. TSG methylation could also be detected in nasal swab and serum samples from NPC patients, hence of potential biomarker value. Thus, NPC methylome shows a special high-degree CpG methylation epigenotype, similar to the EBVinfected gastric cancer, indicating a critical role of epigenetic alterations in NPC pathogenesis. There are now multiple evidences of horizontal genetic transfers mediated by exosomes in vitro and in vivo. Exosomes are involved in various aspects of tumor biology, especially immune suppression, preparation of the metastatic niche and angiogenesis. There are three major reasons to investigate exosomes in NPC patients: their probable contribution to oncogenesis, especially viral oncogenesis, their role in immune suppression and their potential as a source of biomarkers. For example, there is indirect evidence that LMP1 carried by exosomes play a role in tumor angiogenesis. The immunosuppressive functions of NPC exosomes have been recently documented in vitro as well as in murine models.
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Tumor exosomes and translational research in NPC
Regarding the development of biomarkers, it is interesting to note that specific capture of NPC tumor exosomes can be achieved from plasma samples on the basis of their surface expression of HLA class II molecules. One aim of future investigations will be to determine whether exosome capture can improve detection of viral nucleic acids in the peripheral blood (especially viral microRNAs).
EBNA1 is the only EBV protein expressed in all EBV-induced tumours. It contributes to latent EBV infection in multiple ways including manipulation of the cellular environment in order to promote cell survival. One way that EBNA1 manipulates cells is by binding and hijacking specific host proteins, including casein kinase 2 (CK2), known to regulate multiple pathways important for cell proliferation. EBNA1 binds CK2 through its regulatory (β) subunit and can relocalize CK2 to promyleocytic leukemia (PML) nuclear bodies where CK2 phosphorylation of PML proteins leads to loss of the nuclear bodies, resulting in impairment of apoptosis and DNA repair. Using a proteomic approach, we identified an uncharacterized cellular protein (ARKL1) as binding CK2β through the same binding pocket as EBNA1, suggesting that EBNA1 could interfere with ARKL1 function by blocking its binding to CK2. One function we have identified for ARKL1 and CK2β is in inhibiting the EBV lytic cycle. Therefore the interplay between EBNA1, ARKL1 and CK2 may be one way of regulating EBV reactivation. We also used miRNA cloning coupled with high throughput sequencing, to investigate the effects of EBNA1 on cellular miRNAs in NPC cells. EBNA1 was found to upregulate multiple let-7 family miRNAs, including let-7a. Consistent with these effects, the let-7a target, Dicer, was decreased by EBNA1, and reporter assays indicated that this effect was dependent on the let-7a target sequences in the Dicer 3′UTR. Previous reports indicate that low Dicer levels promote tumour metastases and the epithelial-to-mesenchymal transition (EMT), and that EBNA1 induces EMT in NPC cell lines. Therefore our results suggest that EBNA1 might induce EMT by lowering Dicer. In addition, Dicer has been implicated in promoting EBV reactivation. Accordingly, we found that a let-7a mimic inhibited EBV reactivation to the lytic cycle while a let-7 sponge increased reactivation. These results provide a mechanism by which EBNA1 promotes EBV latency by inducing let-7 miRNAs. The transforming ability of UBR5-ZNF423 fusion was also confirmed by in vitro and in vivo studies. Constitutive expression of UBR5-ZNF423 in NIH3T3 fibroblasts significantly enhanced its anchorage-independent growth in soft agar and induced tumor formation in a nude mouse model. These findings suggest that expression of UBR5-ZNF423 might contribute to the transformation of a subset of NPCs, possibly by altering the activity of early B cell factors (EBFs). Finally, it is believed that comprehensive characterization of the NPC genome by multiple sequencing platforms might unveil more critical genetic changes contributed to the progression of this EBV-associated epithelial malignancy.
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A cluster randomized nasopharyngeal carcinoma (NPC) mass screening trial using a combination of immunoglobulin A antibodies against Epstein-Barr virus capsid antigen (VCA/IgA) and nuclear antigen-1 (EBNA1/IgA) by enzyme-linked immunosorbent assay (ELISA) has been conducted in Zhongshan and Sihui cities in Southern China. The residences aged 30-59 years in the 8 screening towns of the 2 cities were invited to participate in this screening trial from 2008. Until the end of 2012, a total of 45,005 participants were recruited. In this study, we showed NPC cancer occurrence and the early detection rates in the population of the screening towns compared with those in the control towns. After more than 1 year followup, 89 NPC cases (with 4 cases unknown clinical stage) were detected in all of the screened participants, 76 cases (with 16 cases unknown clinical stage) were found in the nonparticipants in one screened town and 69 (with 8 cases unknown clinical stage) in one control town. The corresponding early detection rates in the screened participants (63/85, 74.1 %) was 3.5 times higher than that in the population of the control town (13/61, 21.3 %), p < 0.001. In the screened towns, about 36.9 % target participants took part in the screening trial and the early detection rates in the screened participants was also higher than the non-participants (13/60, 21.7 %), p < 0.001. Moreover, most of the NPC patients (71/89, 80.0 %) were detected in the high risk group, next in the medium risk group (12/89, 13.5 %) and the lowest in the lowest risk group. In the 28,688 screened participants with follow-up more than 3 years, the serial detection for NPC cases was also analyzed annually. The results showed that 60 % NPC cases (61.7 %, 42/70) were detected in the first year follow-up; however, the cancers were rare in the low risk group in the 3 years of follow-up. It suggested that NPC screening with ELISAbased EBV antibodies could increase the early detection rate of NPC in the screening group and further follow-up is needed to examine whether screening had an effect on decreasing mortality for NPC in endemic areas.
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EBV array platform to screen for EBV antibodies associated with NPC and other EBV-associated disorders Denise L. Nasopharyngeal carcinoma (NPC) is a squamous cell carcinoma which is sensitive to treatment when detected early, but early detection of NPC has proven difficult due the location of the tumor and the lack of obvious clinical signs. Hence, there is a need for a sensitive and specific biomarker for early stage or occult NPC. Epstein Barr Virus (EBV) has been implicated as an active player in NPC pathogenesis. Elevated IgA antibodies to a number of EBV antigens occur in the vast majority of individuals with frank NPC, and antibody titers tend to rise with tumor burden and correlate strongly with tumour remission and recurrence. Simplex ELISAs targeting anti-EBV EBNA1 and VCA IgA are highly "sensitive" to the presence of the tumor. In fact, efforts are underway in some regions to evaluate EBNA1/VCA IgA screening for the early detection of NPC. Predicted specificity of these tests, however, is not optimal. We hypothesize that a whole proteome microarray approach can be applied to identify a multiplexed antibody signature to EBV as a sensitive and specific biomarker for NPC. To test this hypothesis, we constructed a novel protein microarray that contains the entire EBV proteome, represented by approximately 90 proteins derived from publically available prototypical EBV type 1 and type 2 genome sequences as well as known splice variants of those proteins (approximately 200 protein fragments in total). This proteome microarray is being probed with well-characterized serum samples from histologically confirmed NPC cases and community-matched controls. Using comprehensive feature selection analysis, we hope to identify an EBV antibody signature that effectively discriminates between NPC case and control subjects. Such an antibody signature could be applied to screen populations resident in areas where the incidence of NPC is high for potential therapeutic intervention. Introduction Nasopharyngeal cancer (NPC) is common in Indonesia. Nevertheless, most people are diagnosed with an advanced stage of disease resulting in poor treatment outcome. Late stage diagnosis of these patients is partly due to limited knowledge of the early symptoms of NPC among health care workers in the primary health care centers (PHCC) and the referral system for NPC suspects. We established the NPC awareness program, which aims to educate general practitioners (GPs), midwives and nurses working in the PHCC. The aim of this study was to evaluate the efficiency of this program on the short-and long-term improvement of knowledge and referral of NPC patients by PHCC staff. Methods The awareness program consisted of twelve symposia, organized in Yogyakarta, Jakarta and East Java. They contained lectures about the early symptoms and the risk factors of NPC, practical examination and the referral system for NPC suspects. A representative GP from each PHCC was invited to participate. Based on the Train The Trainer (TTT) principle, GPs received training material and were obligated to train their colleagues in the PHCC. Before and after a training (symposium or TTT), all participants completed a questionnaire. After one and a half years, all PHCC in the province of Yogyakarta were visited again to assess the long-term effects of the training. Results In total 703 GPs attended the symposia and trained 1349 staff members: 314 other GPs, 685 nurses and 350 midwives. After the training, respondents' average score regarding the knowledge of NPC symptoms increased from 47 points (out of 100) to 74 (p < 0.001). There was no difference between symposium and TTT (p = 0.880). Two years after the training, the knowledge remained significantly increased, at 59 points (p < 0.001). Overall, GPs scored better compared to nurses (-18 points) and midwives (-20 points) on questions regarding symptoms. Similar results were found for knowledge regarding NPC risk factors. Discussion The initial results of this NPC awareness program provide proof that the NPC awareness program is effective also in the long term and therefore should continue. The effect of the improved knowledge based on the stage at diagnoses of the NPC patients will be scrutinized. In addition, patient-delay, doctors-delay and systemdelay causing the poor treatment outcome should be investigated in more detail. The management of primary loco regionally advanced nasopharyngeal cancer (NPC) is fraught with technical challenges for safe and effective treatment due to its location in the sanctuary of the skull base; great opportunity exists for tumor extension to regions of relative inaccessibility. The latter makes radiotherapy (RT) the most obvious choice for initial management compared to surgery, since the disease is particularly radiosensitive. The immediate proximity of critical structures (e.g. brain stem, spinal cord and the optic apparatus) to target areas harboring disease in the locally advanced setting represents the most important barriers of delivery of curative RT with conventional technique. Ability to avoid critical anatomy using precision techniques to plan, guide, and deliver RT is paramount for this disease. Intensity-modulated radiotherapy (IMRT) is currently the most usual precision RT approach. The technical advances provided by IMRT enable conformation of tumoricidal doses delivered to concave shaped distributions, thereby providing, for the first time, the opportunity for safe delivery of high doses to tumor while protecting normal tissues. The value of IMRT in eliminating blindness and protecting salivary function as well as enhancing disease control has been demonstrated in randomized trials. In parallel with IMRT, emerging imaging modalities (MRI and PET CT) have also improved accuracy in target delineation. The implementation of volumetric image-guidance (IGRT) during radiotherapy has further improved setup accuracy and provides an opportunity for monitoring tumor volume and normal tissue changes over the course of radiotherapy with the eventual promise of 'real-time' dosevolume parameter adaption to anatomic structures when necessary. Recently, particle therapy, such as intensity-modulated proton therapy (IMPT), has emerged as an additional potentially attractive option for this disease. However, the clinical benefit and cost-effectiveness remain to be evaluated. In parallel to advances in RT technique, progress has also been made combining RT with systemic therapy. Since the proven benefit of chemotherapy in enhancing RT loco regional effect and reducing risk of distant metastasis was demonstrated in Inter group-0099, combined RT with chemotherapy has become standard of care for locoregionally advanced NPC. However, controversies exist regarding the sequence of chemotherapy, what agents to use, and which sub group of patients benefit. Several clinical trials testing the benefit of induction chemotherapy in addition to concurrent chemoradiotherapy have been completed, and others are exploring a risk stratified approach by selecting patients using post-radiotherapy EBV DNA titers for additional adjuvant chemotherapy. Network meta-analysis of published clinical trial data may also provide additional evidence in guiding optimal treatment for NPC.
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Management of juvenile nasopharyngeal cancer Enis Ozyar (enis.ozyar@acibadem.com.tr) Department of Radiation Oncology, Acibadem University School of Medicine, Maslak, Istanbul, Turkey BMC Proceedings 2016, 10(Suppl 1):I14 Nasopharyngeal carcinoma (NPC) is a rare disease in children with distinct epidemiological and etiological features, histopathological characteristic, and clinical presentation. NPC shows a bimodal age distribution in non-endemic countries and the first peak is seen in the second decade in addition to the second peak at more advanced age. Juvenile NPC (JNPC) is one of the few malignancies in childhood that emerge from the epithelium, and constitutes 1-5 % of all pediatric cancers and 20-50 % of all primary nasopharyngeal malignant tumors in children. The incidence of JNPC varies widely around the world, and both genetic and environmental factors contribute to the development of the disease. In the United States, only 3 % of NPC occurs in patients younger than 19 years old according to SEER data. JNPC almost always have the undifferentiated variant of the disease, which is associated with advanced locoregional spread and distant metastases. While the concomitant chemotherapy and radiation, with or without adjuvant chemotherapy, is the current standard for adult patients with NPC, neoadjuvant chemotherapy with radiotherapy has gained popularity parallel to other pediatric treatment protocols in various solid tumours. The optimal radiotherapy dose for disease control in JNPC has reportedly ranged from 50 to 70 Gy in the literature. There are few prospective studies in the literature on the management of JNPC. Currently, cisplatin-based induction chemotherapy followed by high-dose radiotherapy is the treatment of choice. Although multimodality treatment has increased the 5-year survival to 70-90 %, late morbidity is a major concern. Immune-modulation with interferon has resulted with excellent outcome, and studies have been extended to investigate the impact of immunotherapy on survival, in combination with less toxic chemoradiotherapy. Integration of new chemotherapeutic agents or modifiying their administration sequence when managing JNPC's is another way to improve results. A randomized phase II study recently compared two versus three-drug regimen including docetaxel in 72 JNPC. The results of this study did not show any benefit. It was shown that intensity-modulated radiotherapy (IMRT) provides superior target coverage and normal tissue sparing compared with conventional radiotherapy in adult patients with NPC. However, compared with conventional radiotherapy, a two-fold increase in integral dose has been theoretically estimated with the use of IMRT due to the larger treatment volumes. In the pediatric setting the risk could be significant due to a higher inherent susceptibility of tissues. However, as the risk of secondary cancers related with IMRT estimated to be 2 % compared with 1 % for CRT, it seems logical to utilize IMRT in JNPC in order to decrease the significant late effects. Although the optimal treatment modality for JNPC has not been established, any potential reduction in radiation field and doses is desirable due to the significant chronic morbidity among long-term survivors.
I15
Global pattern of nasopharyngeal cancer: correlation of outcome with access to radiotherapy Anne WM Lee (awmlee@ha.org.hk) University of Hong Kong -Shenzhen Hospital, Shenzhen, Guangdong, China BMC Proceedings 2016, 10(Suppl 1):I15 Epidemiological data on nasopharyngeal cancer (NPC) from Globocan 2012 showed that the total number of new cases in the world amounted to 86,691 and number of deaths was 50,828. NPC has a uniquely skewed geographic distribution, 81 % of new cases occurred in Asia and 9 % in Africa. The top four countries (China, Indonesia, Vietnam and India) accounted for 64 % of the global burden. China has the largest number of new cases (n = 33,198) , but in terms of age-standardized incidence (ASI), China only ranked 19 th because only the southern provinces have high incidence. Radiotherapy (RT) is the primary treatment modality for NPC. We conducted a study on the correlation of outcome with access to RT to evaluate the fundamental requirement for RT facilities. Outcome for each country was calculated by taking [1-(age-standardized modality/incidence)] as a proxy for 5-year relative survival (RS). Information from the IAEA Directory of Radiotherapy Centres (DIRAC) was extracted to calculate the number of RT equipment (linear accelerator and/or Cobalt machine) and radiation oncologists per million populations. There were 112 countries with both outcome and RT data: the proxy RS rate ranged widely from 0 to 83 % (median 50 %). Countries can be categorized into poor (proxy RS < 50 %), median (proxy RS = 50 %), and good outcome group (proxy RS > 50 %). Among the 53 countries with poor outcome, the top 14 countries accounted for 75 % of the global burden; their proxy RS rate ranged 22-41 %. Univariate linear regression showed a significant correlation between outcome and the availability of RT: proxy RS increased at 3.4 % (p < 0.001) and 1.5 % (p = 0.001) per unit increase in RT equipment and oncologist per million, respectively. Comparison of median similarly showed statistically significant differences in RT indicators among the three outcome groups (p < 0.001). The median number of RT equipment per million populations increased from 0.6 in the poor to 4.5 in the good outcome group; the corresponding number of oncologists increased from 1.1 to 7.1. These findings will be useful in advocating cancer plan by government, particularly those in developing countries. Nasopharyngeal cancer is a highly treatable cancer. For patients treated with good quality RT in experienced centers, 5-year diseasespecific survival exceeds 80 %. Concerted global efforts are urgently needed to improve outcome in countries with poor outcome. Nasopharyngeal carcinoma (NPC) is a malignant tumor originated from nasopharyngeal epithelial cells. The cancer is an Epstein-Barr virus (EBV)-associated malignancy, with a remarkable racial and geographical distribution. Radiotherapy (RT) is the primary treatment; while concurrent chemoradiotherapy with or without adjuvant chemotherapy is the standard of care for advanced NPC. Although the 5-year overall survival was up to 70 % in IMRT era, predicting metastasis, recurrence, prognosis and therapeutic response of NPC remain a challenge. Therefore, discovery of biomarkers for predicting treatment failure of NPC is of great importance for guiding NPC treatment and improving patients' prognosis. Thanks to the advancements in proteomics and bioinformatics in the recent 20 years, a great amount of biomarker that correlates NPC clinical parameters were identified in DNA, RNA and protein level, respectively. All these biomarkers were correlated with recurrence, distant metastasis, or prognosis for NPC patients. Elevated levels of circulating cell-free Epstein-Barr virus (EBV) DNA have been detected in plasma and serum samples from nasopharyngeal cancer (NPC) patients by quantitative real time PCR (qPCR) test. This qPCR test for circulating EBV DNA was found to be useful in the clinical management of NPC patients. Currently, plasma EBV DNA has gradually being adopted in clinical applications and is considered to be the most attractive potential biomarker to complement the TNM classification. Many other biomarkers, such as serum C-reactive protein (hs-CRP), lactate dehydrogenase (LDH), Cystatin A, and serum amyloid A (SAA), was associated with recurrence and prognosis for NPC patients. However, now incorporating biomarker into new staging systems is still a challenge for NPC patients. Even for plasma EBV DNA, test variation among laboratories should be addressed and the test of plasma EBV DNA should be globally standardized before widely accepted by clinicians. Therefore, to identify more reliable NPC biomarkers, new strategies for biomarker screening need to be adopted, and clinical validation and test of identified biomarkers in a large series of samples and multicenter validation should be performed. A simple blood test for evaluation of disease progress and therapeutic response individually is expected to be a reality in the future. Southern China has recorded one of the highest rates of incidence of NPC. The risk of NPC in China has long been associated with the HLA polymorphism. We have also detected protective as well as susceptible HLA factors in a southern Chinese NPC cohort from Guangxi. In the present study we extended the genetic analysis to HLA interaction with KIR. The study cohort included three groups from Guangxi: 1405 NPC cases, 1362 healthy individuals who are negative for EBV/IgA/VCA (a precursor for NPC onset), and 1288 healthy individuals who are positive for EBV/IgA/VCA. Four-digit HLA typing was performed using SBT. The KIR profiles (presence and absence of KIR genes) were examined using SSP. HLA-A*11:01 was confirmed to be the major projective allele (OR = 0.58, p < 0.0001). Another A*11 subtype A*11:02, on the other hand, showed no effect on NPC risk despite the fact that the two A*11 subtypes differ from each other by a single amino acid in position 19 which is outside the peptide binding groove and therefore unlikely to influence peptide presentation. However, this single replacement is known to influence A*11 interaction with KIR2DS4 with A*11:02 serving as a better ligand than A*11:01. The analysis of compound HLA/KIR genotypes showed that the presence or absence of KIR2DS4 did not change the protective effect of A*11:01 but affected A*11:02 association with NPC development and EBV/IgA/VCA conversion. When KIR2DS4 is absent A*11:02 showed an increased riskfor NPC onset (OR = 1.94, p < 0.005). It is especially true when the comparison was between NPC cases and the EBV/IgA/VCA positive controls (OR = 5.3, p < 0.0001). A borderline significance of the same compound genotype was also detected between the two control groups of EBV/IgA/VCA negative vs. positive individuals (OR = 0.25, p = 0.002). In other words in the absence of the KIR2DS4 gene individuals having A*11:02 are less likely to convert to EBV/IgA/VCA positive but among those EBV/IgA/VCA positive individuals the A*11:02 + /KIR2DS4 -genotype confers an increased risk for NPC onset. These results indicate that HLA/KIR interaction might indeed play a role in NPC pathogenesis.
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Exploring the Association between Potentially Neutralizing Antibodies against EBV Infection and Nasopharyngeal Carcinoma Anna E Coghill 1 † , Jeffrey I Cohen † Both authors contributed equally to this work. Introduction Epstein-Barr virus (EBV) is a necessary co-factor for the development of nasopharyngeal carcinoma (NPC). Strong evidence exists that antibody titers to latent and lytic-phase EBV proteins are elevated years prior to NPC diagnosis, which has led to their ongoing evaluation as high-risk NPC biomarkers. However, biomarkers that can prospectively identify individuals at lower risk of developing NPC have not been identified. Antibodies against proteins necessary for EBV cell entry (i.e., antibodies that could neutralize virus infection) represent a biologically plausible starting point to look for such lowrisk factors. Aim We utilized the Taiwan Family Study (TFS) to evaluate the association between risk of developing NPC and potentially neutralizing antibodies against B-cell infection (EBV glycoprotein gp350 [gp350]) and epithelial cell infection (glycoprotein H/glycoprotein L [gH/gL]). Methods The TFS is a prospective cohort of 2,557 individuals recruited from 358 Taiwanese multiplex families (i.e., >2 family members affected by NPC). Incident NPC cases were identified passively (linkage to national tumor registry) and actively (clinical evaluation) from 1996-2010 (N = 21). We also selected a sample of frequency matched (age, gender) individuals who remained disease-free during follow-up (N = 50). Potentially neutralizing antibodies were measured in baseline serum utilizing an immunoprecipitation assay. Baseline serum was also tested for neutralizing potential against EBV infection of B-cells and epithelial cells utilizing a rapid flow cytometry-based neutralization assay. Finally, samples from prevalent NPC cases (N = 30 early stage; 10 late stage) were evaluated for gp350 and gH/gL antibodies. Results Average baseline gp350 antibody levels were significantly lower (x = 24.10; p-value = 0.048) in those who developed NPC during follow-up (median = 5 years) compared to individuals who remained disease-free (x = 53.48). Similarly, serum from incident NPC cases neutralized EBV infection of B-cells less potently (raw IC 50 = 93.98) than disease-free individuals (raw IC 50 = 110.5), a statically significant difference when considering NPC diagnosed >1 year after baseline (p-value = 0.026). Patterns differed according to the target cell type, with no observed differences in the average baseline gH/gL antibody level or neutralizing potential against EBV infection of epithelial cells according to NPC status during follow-up. Elevated gp350 and gH/gL antibody levels were detected at the time of NPC diagnosis (i.e., prevalent disease), regardless of disease stage. Conclusions Our results suggest that high-risk individuals with lower gp350 antibody titers, which may neutralize EBV B-cell infection, are more likely to develop incident NPC. If the pattern for this vaccinecandidate antibody is replicated, it could provide an avenue for future research into a previously-unidentified, low-risk NPC factor. The patterns of this protective marker, however, differ between incidence and prevalent NPC cases, and the gp350 antibody may therefore not be useful for NPC risk stratification in early detection screening programs. Advances in MR imaging in NPC MRI is a versatile imaging modality providing both anatomical and functional information in the same examination. MRI is one of the most widely used modalities for imaging NPC and this lecture will focus on some of the recent advances in MRI. Advances in anatomical MRI Detection of NPC Nasopharyngeal MRI is a very sensitive technique for the detection of NPC and it detects small NPCs buried in the pharyngeal recess or beneath the mucosa that cannot be visualized by endoscopy. Therefore, MRI has a role in the investigation of patients with suspected NPC who have normal endoscopic findings, such as those patients with elevated plasma EBV DNA. In these patients MRI can identify the site of cancer for biopsy, while those patients without cancer can be spared sampling biopsies. MRI also identifies a range of benign hyperplastic changes in the nasopharynx, including adenoidal hyperplasia, which may cause false positive findings for NPC at endoscopy. Advances in functional MRI General The head and neck is a technically challenging area in which to perform functional MRI. In addition there are variations in methods for extracting data from the functional maps, and correlation of functional data with treatment response is often based on only shortterm clinical follow-up. However, despite these drawbacks results, functional MRI show promise in several areas of NPC evaluation. This lecture will discuss very briefly some of these functional techniques (DCE, MRS, CEST and ASL), but will focus mainly on diffusion weighted imaging (DWI) which shows the greatest potential for clinical use in head and neck cancer. DWI NPC primary tumours and metastatic nodes show restriction of diffusion which can be seen as high signal on the b-1000 DWI images and low signal on the apparent diffusion coefficient (ADC) map. Currently results from the small number of NPC research papers have shown a possible role for DWI in the following areas; (1) Tumour characterisation. Differences have been shown between the ADC of NPC and the ADC of other head and neck cancers, benign nodes, nasopharyngeal lymphoid hyperplasia and skull base infection; (2) Pretreatment prediction of treatment response. Sophisticated methods of ADC analysis using the distribution of ADC values are promising for predicting long term treatment response; (3) Intra-treatment monitoring. This is an area where DWI appears to have the greatest potential in cancer management. Over the course of RT/CRT the ADC rises as tumour cells die. Results from both squamous cell carcinoma and NPC suggest that a greater % rise in ADC in the first few weeks of treatment indicates a more favourable response. (4) Identification of post-treatment residual cancer. Residual cancers show restricted diffusion similar to that of the pretreatment tumour, and the ADC values of residual cancers are lower than those of post treatment inflammatory masses. Research from squamous cell carcinoma suggests that visual analysis of the DWI images + ADC maps (residual cancer = high signal on b-1000 DWI + low signal on the ADC map), may be superior to the measurement of ADC values. Introduction Epstein-Barr virus (EBV) is a well-documented etiological agent in the development of nasopharyngeal carcinoma (NPC). EBV is known to infect the vast majority of adults worldwide (~95 %), usually with lifelong persistence. However, only a small fraction of EBV infected individuals are expected to develop NPC in their lifetime. Various co-factors have been postulated to be important determinants of NPC. Aim The study objective is to evaluate putative environmental exposures and NPC. Methods A total of 1,656 histologically confirmed NPC cases, comprised of 896 prospective cases and 760 retrospective cases, and 1,608 community controls were recruited between July 2010 and December 2014. Controls were frequency matched to the cases on age and gender. A standardized interviewed questionnaire was administered by trained nurses to all subjects. Information on sociodemographic characteristics, cigarette smoking, betel quid chewing, alcohol consumption, diet history, medical history, and occupational history were included. Unconditional logistic regression analysis was used to estimate odds ratio (OR adj ) with 95 % confidence interval (CI) after adjusting for education years and ethnicity.
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Advances in MR imaging in NPC
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Resultand discussion Compared to never smokers, current smokers had an adjusted OR (OR adj ) of 1.39 (95 % CI = 1.19-1.62) for NPC. Subjects with a family history of NPC had an increased risk of NPC compared to those without such a family history (OR adj = 3.77, 95 % CI = 2.84-5.02). Drinking milk (OR adj = 0.69, 95 % CI = 0.56-0.86 for the intake > = 2 times per week versus never), intake of dark vegetables (OR adj = 0.45, 95 % CI = 0.33-0.61 for intake >1 times/week vs. <=4 times per month), consumption of deep-sea fish (OR adj = 0.45, 95 % CI = 0.33-0.61 for intake > =5 times per week vs. <=3 times per month), and intake of fresh fruit (OR adj = 0.49, 95 % CI = 0.39-0.60 for >1 time per week vs <1 time per week) were all inversely associated with NPC risk.
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The genetic susceptibility and prognostic role of TERT-CLPTM1L and genes in DNA damage pathways in NPC Introduction Mass nasopharyngeal carcinoma (NPC) screening using Epstein-Barr Virus (EBV) antibody as the primary screening test was found to effect early diagnosis, but the long term effect of which has not been ascertained. Aim We conducted long term effects of NPC screening in a high incidence area to assess the efficacy of NPC screening. Method 16,695 residents of one town in Zhongshan City of southern China aged 30 to 59 years in the screening arm and 33,390 residents in two neighboring towns in the study arm matched for age, gender and date of entry to study with each study subject at 2:1 ratio were enrolled over 12 months since Aug 2009. A study subject initially screened with medium EBV antibody levels and higher was invited for retesting annually in the following 3 years and a subject initially screened or retested and found to have high antibody levels was referred to otorhinolaryngologists for diagnostic workup for NPC. Result and discussion Forty-one (n = 41) NPC cases were diagnosed among study subjects and 45 among the control subjects over a median follow-up of 52 months. Based on subjects referred for diagnostic workup, the sensitivity of the screening triage was 94.9 % (0.827, 0.994), specificity was 94.3 % (0.940, 0.946), the positive predictive value was 3.25 % (0.022, 0.043) and negative predictive value was 99.99 % (0.9997, 1.000). The cumulative incidence of the participants was 0.246 %, 1.8 times that of the control subjects. Most of the excessive diagnosis was probably because of detection of future cases. This conferred on the population 92 % protection against NPC for at least 5 years. The proportion of cases diagnosed with stage I & II disease was increased from 20 % to 78 % and the overall survival rate was increased from 97.6 % to 82.2 %. Conclusion We conclude that the NPC screening could confer 92 % protection against NPC for 5 years and reduce death risk by 88.4 % (0.05, 0.986). Introduction Nasopharyngeal carcinoma (NPC) is a malignant tumor associated with host genetic predisposition and Epstein-Barr virus (EBV) infection. Disease alerting and early prevention are key points to reduce NPC burden. Aims Our objective is to construct a prediction risk model of NPC based on host genetic and EBV variation, screening those NPC susceptible population in a non-invasive and convenient way ultimately. Methods SNPs and EBV variation were genotyped using the customed Sequenome Mass ARRAY iPlex assay. The association and the interaction were observed under a logistic regression model. An optimal risk prediction model was constructed through forward conditional method to select the variables. Receiver operating characteristic (ROC) curve analysis was used to illustrate the performance of the model.
Results and discussion Firstly, we confirmed that the SNP genotyping result has no difference between the buffy coat and the saliva in 116 paired samples. Thus we tested 8 single nucleotide polymorphisms (SNPs; rs2860580, rs2894207, rs28421666, rs9510787, rs1572072, rs6774494, rs1412829 and rs31489) and the EBV subtype (G > A mutation at locus 155391) simultaneously in saliva in a large population-based case-control (1057 NPC cases and 1148 controls) study, which replicated their associations with NPC except for rs1572072. ROC curve analysis revealed the AUC of the NPC risk prediction model inclusive of those 7 SNPs, EBV subtype and their interactions was 0.74 in the training cohort including 705 cases and 776 controls. The AUC was 0.72 in the independent validation cohort of 161 cases and 110 controls. Taken together, this study confirms the strong contributions of genetic and viral components to NPC susceptibility and develops a risk prediction model with these factors using saliva samples. This model can facilitate the screening of high-risk groups in a non-invasive and convenient way and thus promote the prevention and earlier detection of NPC for those people. Aim The objective of this study was to examine patterns of care and patient, tumor and treatment parameters in a sample of patients with nasopharyngeal cancer (NPC) who were diagnosed and treated by 14 Turkish radiotherapy centers in the year of 2014. Methods Data of 122 patients primary NPC from 14 Turkish centers were evaluated for patient's characteristics, staging characteristics, tumor parameters, use of plasma EBV DNA quantification, and trends in treatment. Results Overall data of 122 patients were analyzed. There were 90 male and 32 female patients (M/F ratio: 2.8/1). Age of the patients was ranged between 11-81years old (median: 51 years old). There were 14 patients with age less than 30 years old. Histopathological diagnosis was WHO I (12 patients), WHO II (24 patients), WHO III (81 patients), and unclassified cancer (5 patients). Fourteen (11.4 %) out of 122 patients had cranial nerve involvement at initial diagnosis. PET staging was used in 116 (95 %) and MRI staging was used in 108 (88.5 %) out of 122 patients. Plasma EBV DNA analysis was available in 19 (15.5 %) patients at diagnosis. Six (31.5 %) out of 19 patients were found to be negative at initial diagnosis. Plasma EBV DNA level was ranged between 316-19.747.645 cp/ml (median: 43.683 cp/ml Treatment parameters was as follows; radiotherapy alone: 9, concomitant chemoradiotherapy (CCRT) alone: 64, CCRT + adjuvant chemotherapy: 14, neoadjuvant chemotherapy and radiotherapy: 6, neoadjuvant chemotherapy and CCRT: 28, and chemotherapy alone: 1 patients. Radiotherapy was applied using 2D radiotherapy technique in 12 patients, with 3D conformal radiotherapy in 32 patients, with intensity modulated radiotherapy in 77 patients (63.1 %).
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Conclusions This study was made as an initial step to achieve collaboration between Turkish radiotherapy centers to execute a multicentre study on NPC. The results have shown that PET-CT and MRI staging is commonly available; however plasma quantification is under-utilized among the centers. While a majority of patients were treated with concomitant CCRT, adjuvant treatment was not preferred as it is in the endemic countries. IMRT is available in two third of the patients. The data obtained in this study can be representative of Turkish NPC patients.
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Long term outcome of intensity modulated radiotherapy in nasopharyngeal carcinoma in National Cancer Centre Singapore Kiattisa Sommat, Fu Qiang Wang, Li-Lian Kwok, Terence Tan Out of these, 91 patients (9.7 %) had locoregional recurrence only, 126 patients (13.5 %) had distant relapse only and 48 patients (5.1 %) had both loco regional and distant relapse. Conclusion IMRT offers excellent long term disease control and survival in patients with NPC. Effective strategy is needed to optimize distant control.
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International phase II randomized study on the addition of docetaxel to the combination of cisplatin and 5-fluorouracil in the induction treatment for nasopharyngeal carcinoma in children and adolescents Introduction Nasopharyngeal carcinoma (NPC) is a rare but aggressive malignancy in children and adolescents. Aim An international, randomized phase II trial was conducted to compare induction chemotherapy with docetaxel plus cisplatin and 5-fluorouracil (TPF) with cisplatin and 5-fluorouracil (PF) in NPC patients under the age of 21. Methods Patients with stage IIB-IV NPC were randomly assigned, in a 2:1 ratio, to receive TPF or PF three-weekly for 3 cycles, followed by chemoradiotherapy. The primary endpoint was the complete response rate achieved with TPF or PF. Docetaxel pharmacokinetics were also evaluated. Results and discussion Seventy-five patients (median 16 years old) were randomized, with 50 assigned to the TPF group and 25 to the PF group. Overall response was assessed after induction treatment: 1 patient in the TPF group and none in the PF group had a complete response. Partial response was achieved in 76.0 % and 80.0 % in the TPF and PF group, respectively. The overall safety profile was consistent with findings in adults. The estimated 3-year overall survival rate was 78.0 % for the PF group and 85.7 % for the TPF group (median follow-up 3.3 years). Mean docetaxel area under the curve was 3.41 μg.h/mL, compared to 3.51 μg.h/mL seen in adult patients. Conclusion This study demonstrated the feasibility of prospective randomized protocols, even for such rare tumors as pediatric NPC. Overall, there were no differences between the 2 treatment arms in terms of efficacy and toxicity. The pharmacokinetics of docetaxel in pediatric patients at 75 mg/m 2 were similar to those observed in adults. (This study was supported by Sanofi). Introduction EBV is a DNA tumor virus etiologically associated with 1-2 % of all human cancers including Burkitt's lymphoma (BL), Hodgkin's lymphoma and nasopharyngeal carcinoma (NPC). Currently, no pharmaceutical-based therapies exist that selectively target EBV latent infection. EBV latent infection depends on the continuous expression of Epstein-Barr Nuclear Antigen 1 (EBNA1), a multifunctional dimeric protein critical for viral replication, genome maintenance, and viral gene expression. Aim The aim of this program is to advance the development of a New Chemical Entity (NCE) for latent infection of Epstein-Barr Virus (EBV) to treat NPC. Methods We have used structure-based drug design and medicinal chemistry methods to develop a small molecule lead series that selectively inhibits the DNA-binding activity of EBNA1. Results and discussion The lead series inhibits the EBNA1 function with nanomolar potency in biochemical assays and low micro molecular activity in several cell-based assays, including ChIP assays. We demonstrate that these inhibitors provide protection in xenograft models of EBV-driven tumor growth of NPC cell lines. Furthermore, EBER-ISH experiments confirm in vivo target engagement by the elimination of EBV in treated tumor tissue. The inhibitors are selective, showing no activity against KSHV LANA in the biochemical assay, no cell-killing activity of EBV-negative cells, and no tumor growth inhibition in an EBVnegative xenograft experiments. The lead series meet or exceed industry-accepted criteria for drug suitability, safety and toxicology including physicochemical properties, metabolic stability, selectivity in broad-based screens and bioavailability, and the absence of in vivo liabilities, including genotoxicity and 14-day toxicity studies. These data establish proof-of-concept for targeting EBNA1-a protein previously thought to be undruggable. Introduction Cancer stem-like cells (CSCs) are sub-population of treatment resistant cells and have the tumor initiating ability. The presence of CSCs is suggested to be associated with tumor relapse and metastasis after conventional treatments. The Wnt signaling pathway involved in CSC maintenance is known to be aberrantly activated in most of the NPC patients. ICG-001 is a Wnt modulator that can specifically block the interaction between coactivator CBP and β-catenin to inhibit the transcription of genes associated with the maintenance of stemness properties. Aim We hypothesized that ICG-001 can reduce NPC cells with stemlike phenotypes and enhances the efficacy of cisplatin on NPC. Methods We employed the 3-D tumor sphere formation assay as a functional assay to enrich the CSC-like cellsto study the effect of ICG-001 on the CSC-like population. Also, we performed a combination study of ICG-001 with the conventional drug cisplatin to evaluate the in vitro and in vivo efficacy of the treatment on NPC. Results and discussion Using the EBV-positive C666 cell model, ICG-001 was found to significantly reduce the growth of tumor spheres and reduce the spheroid cells with SOX2 hi /CD44 hi CSClike phenotype. The reduced SOX2 expression was found to be associated with restored expression of the tumor suppressive microRNA-145 (miR-145). Ectopic expression of miR-145 effectively repressed SOX2 expression and inhibited tumor sphere formation. Furthermore, the combination of ICG-001 with cisplatin demonstrated a better tumor suppressive effect than the cisplatin treatment alone on the EBV-positive NPC xenograft models. These results suggest that therapeutic targeting of the Wnt signaling pathway by ICG-001 may reduce the CSC-like population in NPC and enhance the tumor suppressive effect of NPC to cisplatin. Future clinical investigations of ICG-001 (PRI-724, the second generation of ICG-001 for clinical study) combined with cisplatin may benefit NPC patients from a better treatment outcome.
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Methods Global miRNA was conducted on 246 primary human NPC formalin-fixed paraffin-embedded (FFPE) biopsy samples using the Nanostring nCounter Human miRNA Platform, which measured the expression of 732 miRNAs, including 654 human and 78 viral, including EBV miRNAs. Results and discussion From the 125 samples in the training set, the expression levels of 4-miRNAs were identified to be significant prognosticators for distant metastasis: miR-154, miR-449b, miR-140, and miR-34c, with a HR of 8.25 (p < 0.001). This was validated in the second independent NPC cohort of 121 samples, with a HR of 3.2 (p = 0.010), and determined to be independently prognostic, in addition to clinical nodal status (Bruce et al; Oncotarget 6:4537; 2015) . Pathway analysis indicated that cell cycle regulation appeared to be targeted by these 4-miRNAs, which was corroborated to be an important pathway based on results of a recent whole exome sequencing study (Lin et al; Nat Genet 46:866, 2014) . Preliminary data generated using NP69 (normal nasopharyngeal epithelial) cell lines indicated that transfection using anti-miR-34c plus pre-miR-449b suppressed cell proliferation, and potential mRNA targets including CDKN1A and p53 were identified, as well as bcl-2, DNMT1, NOTCH1, HMGA2, and MMP13. Conclusion Further interrogation of these 4-miRNAs could provide important biological insights that could facilitate the discovery and development of novel molecularly-targeted therapies to improve outcome for future NPC patients by preventing distant metastasis. Introduction Nasopharyngeal carcinomas (NPC) are endemic in Asia and Mediterranean areas, where they are associated with Epstein Barr Virus (EBV) infection. They are diagnosed at an advanced stage in 75-90 % of cases owing to their deep anatomic location. Despite better response than in other head and neck cancers, the five-year survival is about 75 %. However, the outcomes for patients with metastatic or locally recurrent EBV-positive NPC remain poor. Aim To develop more effective therapies for NPC, adoptive lymphocyte therapy with EBV-specific T-cells has been proposed as a very promising immunotherapeutic approach to treat EBV-associated diseases. Methods In this study, we performed a novel procedure to rapidly generate multivirus-specific cytotoxic lymphocytes for treatment of viral infection proposed recently by Gerdemann et al. 2012 . A specific preparation of polyclonal specific antiviral T-CD4 and T-CD8 population can be achieved by a single round of stimulation with viral peptides and growth in the presence of prosurvival cytokines. Results and discussion In the present study we show that this approach is suitable to rapidly generate batches of specific EBV latency II T-cell from NPC, which importantly are devoid of regulatory T-cell. Introduction Little is known about patients' experiences of Amifostine radiotherapy treatment (ART) for nasopharyngeal carcinoma (NPC) or how it impacts on their quality of life (QoL). Aims The study examined patients' perspectives on ART, in order to explore their understanding and experience on medium to longterm effects QoL. Taking a patient-centered approach enabled an exploration of perceived limitations of the treatment, and the opportunities for improvement in relation to patients' psychological wellbeing. Methods Six semi-structured interviews were conducted using questions inspired by EORTC QLQ-C30 questionnaire and QLQ-H&N35 module for examining QoL in head and neck cancer patients. The participants selected had undergone ART at the Radiotherapy Department of Cancer Hospital of Sun Yat-sen University and were cancer-free, i.e. successfully completed treatment at least 12 months previously with no signs of recurrence. Thematic analysis was used to analyse the interview transcripts. Results and discussion The study found that ART had minimal negative impact upon patients' QoL in long-term. NPC survivors suffered from mild long-term side effects (dry mouth), with only short-term severe side effects (headaches, ragged oral cavity, and tiredness). Since treatment, patients exhibited a sensitive self-awareness that allowed them to maintain a positive attitude towards the treatment. They were highly attached to the senior consultant and sought opportunities to meet him, which helped patients to maintain a positive attitude. However, due to lack of understanding on their treatment, several patients expressed feelings of anxiety that triggered them to seek information online, which only resulted in further anxiety. Participants also reported strong fears of relapse, and doubted the results provided by the hospital. Despite coming into contact with several other healthcare professionals, patients expressed a need to seek reassurance from the senior doctor. Thus, this study suggests a need for more comprehensive management of information shared with patients regarding their treatment, and structured psychological support at all stages of the treatment. Furthermore, better use of the wider clinical team could be used following work with patients to raise awareness of their roles.
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Expansion of EBNA1-and LMP2-specific effector T lymphocytes from patients with nasopharyngeal carcinoma without enhancement of regulatory T cells
O15
Analysis of mitochondrial DNA mutation in latent membrane protein-1 positive nasopharyngeal carcinoma Pudji Rahaju (pudjitht@gmail.com; pudji_tht@yahoo.co.id) Faculty of Medicine Brawijaya University, Malang, Indonesia BMC Proceedings 2016, 10(Suppl 1):O15 Introduction Nasopharyngeal carcinoma (NPC) is the most malignant disease in the head and neck areas. Epstein-Barr Virus (EBV) plays an important role in NPC carcinogenesis. Mitochondria is important in intrinsic apoptotic signaling and ATP energy forming through oxidation-phosphorylation. Aims We have explored the influences of mitochondrial DNA (mtDNA) mutation particularly cytochrome-oxidase I, II, III, ATP-synthase 6 and 8 genes from nasopharyngeal tissue biopsy of NPC patient (WHO III, LMP-1 positive) in apoptotic signaling and ATP energy forming. Methods We used nasopharyngeal tissue biopsy and determined mutation of mitochondrial DNA CO I, II, III, ATPase 6 and 8 by electrophorese, PCR and sequencing. We checked the distribution of protein cytosol cytochrome-c, caspase 9, 3 and ATP synthase by immunohistochemistry. We analyzed the data using Chi-square test and ANOVA.
Result and discussion By using Chi-square it was found that there was a significant association between the type of mtDNA mutation and the distribution of those proteins. By ANOVA analysis it was found that there was significant association between the type of genes and the number of mutation between CO III gene as compared to CO I and CO II genes, ATPase 8 with ATPase 6, substitution with deletion and insertion. It was concluded that all EBV LMP-1 positive-NPC patients who experienced mtDNA mutation of coding region and types of mutation in those genes had a strong association toward the distribution of protein cytosol that induce apoptosis and ATP energy forming. were due to lost to follow up (73.3 %), financial problems (9.9 %), adverse event (7.8 %), patient refusal Introduction Chronic rhinosinusitis (CRS) has been recognised as a risk factor for nasopharyngeal carcinoma (NPC). CRS can be triggered by gastroesophageal reflux (GER) that may reach the nasopharynx. Bile acid (BA), the main component of refluxate, is a potential carcinogen. BA-induced apoptosis has been implicated in various malignancies. Chromosomal breakage is an early event in both apoptosis and chromosomal rearrangement. Matrix Attachment Region/Scaffold Attachment Region (MAR/SAR) appears to be a preferential site of chromosomal breakage. We hypothesised that BA-induced apoptosis may cause chromosomal breaks at MAR/SAR leading to NPC chromosomal rearrangements.
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Aims To identify BA-induced chromosomal breaks within AF9 (9p22) SAR and non-SAR regions.
Methods MAR/SAR sites in the AF9 gene were predicted by MARS-CAN. NP69 cells were treated with BA at neutral and acidic pH. Flow cytometric analyses of phosphatidylserine (PS) externalization and mitochondrial membrane potential (MMP) disruption were performed. Inverse-PCR (IPCR) was employed to detect cleavages in SAR and non-SAR regions. IPCR bands were sequenced.
Result and discussion Treatment of NP69 cells with BA at neutral and acidic pH resulted in increased apoptosis and increased cleavage frequencies of the SAR region. No significant difference was detected in non-SAR cleavage frequency between untreated cells and cells treated with BA at neutral or acidic pH. A few breakpoints detected in the SAR region were mapped within the AF9 region that was previously reported to be involved in the formation of MLL (Mixed Lineage Leukaemia)-AF9 fusion gene in acute lymphoblastic leukaemia (ALL) patient. Our findings suggested that BA-induced apoptosis could be one of the mechanisms underlying NPC chromosomal rearrangements. MAR/SAR may play an important role in chromosomal breaks mediated by BA-induced apoptosis. Introduction Recurrences remain frequent in nasopharyngeal carcinoma (NPC) patients, despite having received complete therapy. Recent studies have proven that recurrences were caused by NPC cancer stem cells that were resistant to radiotherapy. The mechanism of resistance in cancer stem cells to radiotherapy was assumed to be due to the blocking of apoptosis and/or proliferation induction. The blocking of apoptosis was caused by the decreased of p53 (wild type) expression. Aim To describe the mechanism of NPC stem cells resistance to radiotherapy based on p53 (wild type) profiles. Methods We used a experimental study with pre-and post-test control group design. The cultured NPC stem cells were divided into two groups, each with 16 samples. The treatment group had 1.5Gy dose of radiotherapy exposure with Linac device, then incubated for 24 hours. Both groups were analyzed for p53 (wild type) before and after treatment. The analysis were done by flow cytometry. Result The p53 (wild type) expression between the treatment and control group showed no significant difference (p = 0.576). Conclusion No changes of p53 (wild type) on NPC stem cell that resistant to radiotherapy. Introduction. Nasopharyngeal carcinoma (NPC) is a common malignancy of the head and neck in South-East Asia, including Indonesia. MicroRNA-21 (miR-21) has been considered as the most active miRNA and play important role in several cancers, including NPC. Aim. In this research, we analyzed the expression of miR-21 on NPC patients and compared it to healthy people. We also determined its correlation to the stage of NPC. Methods. A total of 63 samples from 53 NPC patients and 10 healthy controls were used in this study. In the patient group, there were seven individuals with early stage and 46 with advanced stage. Total RNA were isolated from plasma, cDNA was synthesized, and quantified by means of qPCR. Result and discussion. Our results showed that miR-21 expressions in patients' samples were significantly different from those of healthy controls (p = 0.0013). The Livak's model showed that the expression of miR-21 on NPC plasma was elevated to 20 times than healthy control. The expression of miR-21 on patients with advanced stage was up to 10 times than those with early stage. The endocrine fibroblast growth factor 19 (FGF19) subfamily contains three members -FGF19, FGF21 and FGF23, critically implicated in the pathogenesis of multiple malignancies. Here we report that, although with limited expression in few normal adult tissue types, FGF19 is overexpressed in multiple carcinomas especially nasopharyngeal carcinoma (NPC) and digestive tract cancer tissues. Overexpression of FGF19 promoted tumor cell proliferation and colony formation, and also enhanced tumor cell migration and invasion. Knockdown of endogenous FGF19 suppressed the viability, clonogenicity, migration and invasion abilities of tumor cells. FGF19 activated ERK, AKT and β-catenin signaling through upregulating the phosphorylation of AKT, β-catenin and ERK1/2. We also found that knock-down of FGF19 inhibited tumor cell epithelial-mesenchymal transition (EMT), accompanied by increased expression of epithelial marker E-cadherin and decreased expression of mesenchymal markers N-cadherin, SLUG and fibronectin. FGF19 regulated F-actin rearrangement through promoting RhoA phosphorylation, further modulating the EMT process. Moreover, FGF19 could induce tumor cell resistance to doxorubicin through ERK signaling pathway. Application of an anti-FGF19 antibody successfully suppressed tumor cell migration and invasion. Thus, FGF19 exerts oncogenic functions in NPC and other tumor cells, and could serve as a therapeutic target.
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Introduction We have demonstrated that administration of autologous EBV-specific T cells (EBV-T cells) to patients with NPC is feasible, safe and associated with anti tumor responses especially for locoregional disease. However, the anti-NPC activity of EBV-T cell lines generated by our standard method is limited by several factors, including: i) low frequency of T-cells targeting EBV antigens selectively expressed in NPC (LMP1, LMP2, EBNA1 and BARF1), and ii) sensitivity of infused T cells to the immune suppressive tumor microenvironment. Aim The goal of this study was to generate a clinical grade NPCspecific T-cell product that recognizes at least 2 EBV antigens expressed in NPC and that is resistant to TGFβ, a common immune evasion strategy used by tumors including NPC. Methods We used good manufacturing practice (GMP) grade pepmixes, cytokines, and artificial antigen presenting cells to generate NPC-specific T-cell lines. These T cells were genetically modified to express a dominant negative TGFβ-receptor (TGFβ-DNR) to render them resistant to TGFβ. Results and discussion We successfully generated NPC-specific Tcells from 7 NPC patients. As compared to our standard method, manufacturing time was reduced from 3 months to less than 4 weeks. As judged by IFNγ elispot assays, generated T-cell lines recognized at least 2 NPC-associated EBV antigens, and had 1-2 logs higher frequency of T cells specific for LMP1, LMP2, EBNA1 and/or BARF1 in comparison to T cell lines generated by our standard method. Transduction of NPC-specific T cells with a GMP-grade retro virus encoding TGFβ-DNR resulted in transgene expression in 50-80 % of T cells detected by FACS analysis. A clinical study (NCT02065362) to evaluate the safety and antitumor activity of our 'next generation' NPCspecific T cells opened for patient accrual in January 2015. TGF-β resistant, NPC-specific T cells may present a promising alternative to currently available therapies for NPC.
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The correlation of heat shock protein 70 expressions and staging of nasopharyngeal carcinoma Elida Mustikaningtyas 1 Introduction Recent research demonstrates that intracellular Hsp70 has a crucial role in the growth, invasion, and metastasis of NPC. Aims This study was conducted to analyze intracellular Hsp70 protein expression of NPC samples and see the correlation between the expression and the NPC stage. Methods The study was cross sectionally designed. Formalin-fixed paraffin-embedded biopsy specimens were obtained from 20 cases. All patients were histopathologically confirmed as NPC and clinically determined as stage I, II, III, or IV. The expression of intracellular Hsp70 was detected by immunohistochemistry using anti human Hsp70 antibodi (Santa Cruz Biotechnology, California, USA). Staining assessment was performed using Remmele method. Statistical analysis was done using the Spearman's test. Statistical significance was defined as p < 0.05. Introduction In 1976, Werner Henle and colleagues reported that serum levels of Epstein-Barr Virus (EBV) antibody of immunoglobulin subtype A (IgA) were generally elevated among nasopharyngeal carcinoma (NPC) patients. It was believed that this "outstanding" serological feature might be attributed at least partly to the life cycle of the tumor-associated virus. Aim To test this hypothesis and to explore the scope for application of this feature in management of NPC. Methods We developed seven EBV specific ELISA's using purified recombinant proteins of the following EBV antigens: EBNA1, EBNA2 associating with EBV latency; the non-structural antigens, zta, TK, EA-R EA-D comprising the early antigen complex (EA); and the structural antigen, VCAp18, associating with replication cycle of the virus. Results and discussion We determined levels of the corresponding IgA antibodies of 347 donors and 182 newly NPC patients. All the patients' sera were obtained before treatment, 64 were occult cases identified through NPC screening program and apparently not aware of by the patients and 118 were symptomatic cases presenting at outpatients' clinics. We showed that the levels of all the antibodies were significantly higher for NPC patients than the donors, except EBNA2 antibody. The levels of EBNA1 antibody were similar for the occult cases and the symptomatic cases and remained relatively constant as the disease progressed. In contrast, the levels of the EA antibodies were higher for the symptomatic cases than the occult cases. The levels also increased as disease advanced, and with tumor bulk and involvement of loco-regional lymph nodes. But, with the possible exception of TK, the levels of the EA antibodies did not appear to also increase with metastasis. The levels of p18 antibody of the NPC patients were higher than the donors, but did not consistently change with disease progression. Conclusion These findings suggested that the outstanding serological feature originally observed by Henle and colleagues is attributed to the EBV associating with loco-regional tumors. The serological profiles are compatible with a virus life cycle characterized by latency II attended by occasional reactivation of the latent virus which usually aborts before production of virus.
Results and discussion
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Targeting the apoptosis pathway using combination TLR3 agonist with anti-survivin molecule (YM-155) in nasopharyngeal carcinoma Louise SY Tan, Benjamin Wong, CM Lim (chwee_ming_lim@nuhs.edu.sg) National University Health System, Singapore, Singapore Correspondence: Louise SY Tan -National University Health System, Singapore BMC Proceedings 2016, 10(Suppl 1):O25 Introduction Distant relapse is a major cause of mortality among patients with nasopharyngeal cancer (NPC). This preclinical study explores the feasibility of targeting the apoptotic pathway in NPC. Aims We aim to investigate the enhancement of NPC cells apoptosis following combination therapy with poly I:C and YM-155, as well as determined the degree of cisplatin induced cytotoxicity of pretreated NPC cells with YM-155 and poly I:C. Methods TLR3 and survivin expression were investigated on NPC cell lines (HONE1 and C-666) before and after treatment with poly I:C and YM-155 by using flow cytometry. Apoptotic cell death was evaluated using Annexin V and propidium iodide assay. Next, cytotoxic effect of cisplatin was measured using the resazurin assays (PrestoBlue, Invitrogen). The degree of cisplatin induced cytotoxicity was analyzed following pre-treatment of NPC cells with poly I:C and YM-155. Mann Whitney test was used to evaluate the statistical significance between groups. Results and discussion Both HONE1 and C-666 cells expressed TLR3 and survivin on flow cytometry. Poly I:C (0.1-100 μg/ml) treated cells do not affect the expression of TLR3 but induce modest apoptosis (10-15 %) of NPC cells. YM-155 significantly induced apoptosis in a dose-dependent manner with an IC 50 value of 50nM. Combination therapy with poly I:C and YM-155 enhanced NPC cells apoptosis synergistically compared to any type drug alone (p < 0.050). Cytotoxic effect of cisplatin was significantly enhanced following prê-treatment with YM-155 compared to untreated cells (p < 0.001). The addition of poly I:C pre-treatment to NPC cells demonstrated enhancement of cisplatin induced cytotoxicity only at high concentration of poly I:C (100 μg/ml; p < 0.030).
Conclusion Poly I:C and YM-155 in combination enhanced the apoptosis of NPC cells. However, YM-155 was more effective in sensitizing NPC cells to cisplatin induced cytotoxicity compared to poly I:C. Targeting the apoptosis pathway in combination with cisplatin in NPC merits further study.
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The resistance mechanism of nasopharyngeal cancer stem cells to cisplatin through expression of CD44, Hsp70, p53 (wild type), Oct-4, and ß-catenin encoded-genes Achmad C Result We reported two cases from Dr. Sardjito Hospital Yogyakarta, Indonesia recruited in 2014. A 10-year-old boy and a 12-year-old girl have already visited general practitioners several times with flu-like complaints. After several unsuccessful attempts at medication, visible lumps in the neck then appeared and they were referred to Dr. Sardjito Hospital. Flexible nasal endoscopy for both patients showed soft tissue masses in the nasopharynx. Histopathology examination revealed undifferentiated carcinoma. The stages were T3N3aM0 and T3N2M0. From the questionnaire given to the parents, it was shown that both patients had high consumption of instant noodles, grilled food, preserved meat, and soy sauce. Additionally, on a daily basis, the boy was exposed to burning firewood and was a passive smoker, while the girl was exposed to wood dust and the use of insecticide spray at home on a daily basis. IgA-EBV ELISA showed that results of both childrens' parents and the boy were below cut off (< 0.41), but not the girl (0.84). Future plan To collect more data about NPC in children, either clinical presentation or epidemiology aspect to identify risk factors, as well as improving awareness on unspecified complaint among children to find early onset of NPC. Consent to publish Written informed consent for publication of this clinical details and/ or clinical images was obtained from the patient/parent/guardian/ relative of the patient. A copy of the consent form is available for review by the Editor of this journal.
Introduction Concurrent chemo-radiation therapy (CCRT) showed a significant improvement in disease control and clinical outcome in patients with nasopharyngeal carcinoma (NPC) with locoregional advanced disease. Effective induction chemotherapy has the potential to downsize locoregional disease prior to definitive treatment.
Aim This study aimed to analyze the survival rate of NPC patients who received induction chemotherapy followed by CCRT. Methods An observational study was conducted on data of NPC patients diagnosed at the local setting between January 2007 and December 2011 with stage II-IVB. Twelve out of 16 (75 %) patients completed 1st-line treatment schedule of induction chemotherapy with docetaxel, cisplatin and 5-FU (TPF) 3 cycles followed by CCRT with carboplatin 1.5 AUC day 1 and concurrent radiotherapy in day 1-5 weekly for 7 cycles. Results The median age was 51.5 (37-71) years. All cases had WHO type III pathology features and 8 (66.7 %) patients had bilateral enlargement masses. Most of cases were males (10, 83.3 %). The median of body mass index (BMI) was 22.5 (15.7-27.5). There were 4 (33.3 %) cases with stage II-III and 8 (66.7 %) cases with stage IVA-IVB. Three-year survival rate of cases was 33.3 %. The frequency of patients achieving three-year survival was more frequent in females compared to males (50 % vs 30 %, p = 0.570), in patients with BMI ≤ 22.5 compared to >22.5 (50 % vs 16.67 %, p = 0.270), and in patients with stage II-III compared to IVA-IVB (50 % vs 25 %, p = 0.400). Conclusion In local patients receiving induction chemotherapy followed by CCRT, three-year survival was more frequently achieved by females, individuals with BMI ≤22.5 and stage II-III, even though no statistical significance reached. Introduction Nasopharyngeal carcinoma (NPC) is the most common malignancy of head and neck in Indonesia. Early detection is difficult and early diagnosis and treatment are frequently delayed. Aim This study evaluated presentation and treatment outcomes of patients with NPC who had delayed diagnosis and therapy in a tertiary referral centre, in Yogyakarta, Indonesia. Methods One-hundred and three patients diagnosed as NPC between 2007 and 2011 were retrospectively evaluated. Baseline data included age, gender, type of insurance, disease stage, presenting symptoms, symptom-to-visit interval (SVI), and diagnosis-to-treatment interval (DTI). Treatment outcomes and overall survival (OS) were analyzed.
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Results and discussion Of 103 patients, 87 (94.1 %) had an advanced disease, 23 (22.3 %) had distant metastases, and 48 (46.6 %) presented with neck mass as early symptoms. The mean of SVI was 9.9 months and the mean DTI of was 53 days. From 53 patients having SVI more than 6 months, 22 (41.5 %) were with low education, covered by government insurance for the poor people (28, 52.8 %), lived outside of Yogyakarta (31, 58.5 %) and had neck mass as early symptoms (27, 50.9 %). Out of 105 patients planned for first line treatment, 22 patients did not complete the treatment due to death (2, 1.9 %), adverse event (1, 1 %), financial problems (1, 1 %), lost to follow up (16, 15.2 %) and unknown reason (2, 1.9 %). In 83 patients who completed the treatment, only 49 records of treatment response were available. Complete response was achieved in 10 patient (20.4 %) and partial response in 11 patients (22.4 %). Twenty patients (40.8 %) were in stable disease while 8 patients (16.3 %) showed disease progression. Median of OS was 17.23 months (ranged from 0.7-60.9 months) and 3-year survival rate was 16.5 %. Conclusion and future direction Treatment outcomes in NPC patients who had delayed diagnosis and therapy was poor. Level of education, health insurance coverage, distance from referral centre, and non-specific early sign of NPC may contribute to the delay of SVI. The practitioners must improve their capabilities in educating patient for symptoms of NPC so that cases with earlier stage can be identified. Furthermore, patients should be better educated about the importance of immediate treatment initiation in order to achieve optimum results. Introduction Neoadjuvant therapy with cisplatin and 5-fluorouracyl (5-FU) has been a reasonable treatment option for advanced nasopharyngeal cancer (NPC) in regions where delayed radiotherapy initiation is relatively common, such as Yogyakarta. As pretreatment anemia has been observed to negatively influence patient's survival in various cancers, the present study analyzed its impact in NPC patients undergoing neoadjuvant treatment. Aim This study aimed to determine whether pretreatment anemia has a prognostic role in NPC patients undergoing neoadjuvant therapy. Methods The data of 40 patients diagnosed as NPC between January 2007 and December 2011 and who underwent neoadjuvant therapy with cisplatin and 5-FU were retrospectively reviewed. Baseline hemoglobin concentration were evaluated at diagnosis. Hemoglobin concentration of less 13 g/dL for males and less than 12 g/dL for females were defined as anemia. Along with other known prognostic factors (age and sex), the prognostic value of pretreatment anemia was analyzed. Overall survival (OS) was assessed using the KaplanMeier method. Univariate analyses was used to evaluate prognostic significance.
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Results Pretreatment anemia was observed in 12 (30 %) patients. Median OS was 32.2 months (ranged from 28.2-37.5 months). Patients with pretreatment anemia showed significantly lower median OS than those with normal hemoglobin concentration (21.3 vs 34.5 months, p = 0.044). In univariate analysis, cases with pretreatment anemia had lower median OS, although significance was not reached (HR = 2.68; 95 % confidence interval 0.98-7.28). Conclusion Local NPC patients who underwent neoadjuvant therapy and had pretreatment anemia showed a worse median OS compared to those without anemia. However, the pretreatment condition did not significantly predicted patient's survival.
Introduction Epstein-Barr virus (EBV) infection is known to be associated with the development of nasopharyngeal carcinoma (NPC). Cofactors include long-term cigarette smoking, family history and diet marker. The evaluation of EBV markers and other risk factors may help in future identification of risks. However, it is still unclear whether EBV alone or combined with other risk factors is sufficientfor NPC riskprediction. Aims This study aims to assess the predictability of NPC risk using a case-control study by evaluating the combination of anti-EBV markers with and without known environmental factors. Methods A case-control study was conducted in Taiwan. A total of 699 histologically confirmed incident NPC cases and 1,359 controls frequency matched to cases on sex, age were recruited between July 2010 and December 2014.A questionnaire inquiring socio-demographic characteristics, cigarette smoking, diet consumption, family history of NPC was used in the trained nurse interview. Blood specimens were tested for anti-EBV VCA IgA and anti-EBV EA-EBNA1 IgA. The predictive accuracy and 95 % confidence interval (CI) was evaluated using the area under the receiver operating characteristic curve (AUROC). Several risk models were used to combine different sets of NPC predictors. Introduction Nasopharyngeal Cancer (NPC) is also named "Guangdong cancer", a rare malignant tumour with most incidence in five southern Chinese provinces (population in 2013: 2.4 billion). NPC diagnosis is usually made by nasopharyngoscopy and biopsy at advanced stage, when the cancer seriously impacts the clinical outcome and the patient quality of life. Earlier diagnosis of concerned population in endemic areas is an important unmet need. EBV IgA biomarkers are currently used for screening. Aims The aim of the study was to evaluate the performance of a new prototype automated VIDAS® EBV IgA tests for the screening of the patient with NPC. Materials and methods Characterized samples coming from Ghangzhou, China (NPC patients (N = 150) and controls (N = 150)) and coming from Casablanca, Morocco (NPC patients (N = 67) and controls (N = 100)) are tested with the new Vidas prototype. Results and discussion On characterized sera samples, the sensitivities of VIDAS EBV IgA, on Chinese samples, on Moroccan samples and globally were respectively 93.3 % (88.1 %-96.8 %), 86.6 % (76.0-93.7) and 91.5 % (86.7-94.7) and the specificities of VIDAS EBV IgA on Chinese samples, on Moroccan samples and globally were respectively 91.1 %(85.5-95.0), 92.0 %(84.8-96.5) and 91.4 % (87.3-94.6 ). The new Vidas EBV IgA prototype can give a result in 25 minutes using the automated Vidas system. The new VIDAS EBV IgA quick presented good performance in accordance with the patients' clinical status. VIDAS EBV reagents will be a good alternative enabling single testing as well as series to currently used manual method for NPC diagnosis.
Result and discussion
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The expression of EBV-LMP1 and VEGF as predictors and plasma EBV-DNA levels as early marker of distant metastasis after therapy in nasopharyngeal cancer Dewi Syafriyetti Soeis Marzaini (smfrad@yahoo.com; dewisoeismarzaini@yahoo.com) Department of Radiotheraphy, Dharmais National Cancer Hospital, Jakarta, Indonesia BMC Proceedings 2016, 10(Suppl 1):P13 Introduction Distant metastasis after treatment is common in nasopharyngeal cancer (NPC). There are no pre-treatment predictors and early markers for effective treatment response monitoring. Aims This study aimed to evaluate the expression of Epstein-Barr Virus (EBV) latent membrane protein-1 (LMP1) and vascular endothelial growth factor (VEGF) as predictors and plasma EBV-DNA levels as early markers of distant metastasis after treatment. Methods A case-control study was done on patients who had and did not have distant metastasis after therapy. The study was conducted in Dharmais Cancer Center and Cipto Mangunkusumo Hospitals, Jakarta, between January 2006 and December 2007. The expression of EBV-LMP1 and VEGF were done by immunohistochemistry from nasopharyngeal biopsy specimens at diagnosis, whereas plasma EBV-DNA was assayed from the patients' blood, six months after therapy and was quantified using RT-PCR technique. Results and discussion A total of 53 patients were enrolled in this study; 40 (75 %) of them were men. Patients' mean age was 49 years. There were 22 (41.5 %) patients with distant metastasis and 31 (58.5 %) patients without distant metastasis after treatment. Mean score of EBV-LMP1 and VEGF expressions were significantly higher in patients with distant metastasis compared to patient without distant metastasis. Measurement of plasma EBV-DNA levels had 95.2 % sensitivity, 96.6 % specificity, and an AUC of 0.962 to detect early treatment failure. Conclusion and suggestion The expression of EBV-LMP1 immunohistologically has a bigger effect than VEGF expression and can be used as predictor for distant metastasis after treatment and therefore should be evaluated at the time of diagnosis. Plasma EBV-DNA level after therapy is highly sensitive as early detection for distant failure and should be done periodically for monitoring the treatment response.
Introduction Nasopharyngeal carcinoma (NPC) is the fourth highest malignancy in Indonesia. MicroRNA is a potential biomarker for NPC early diagnosis. Previous studies indicated that miR-141 was oncomir, that target PTEN mRNA. Both acted on cisplatin resistance. Aims To determine the expression profile of miR-141 and mRNA PTEN in blood plasma of nasopharyngeal carcinoma patients compared to healthy controls. Additionally, we wanted to determine the expression profile of miR-141 and PTEN mRNA in NPC patient prior and post theraphy. Methods The study was conducted by in silico prediction to analyze the interaction of miR-141 with PTEN mRNA. Further laboratory research analyzed the expression level of miR-141 and PTEN mRNA compared to healthy controls. Expression analysis was performed using qRT-PCR with miR-16 and beta-actin as reference genes. The analysis of the relationship between miR-141 and PTEN mRNA was done through the chi square test.
Results and discussion Twenty-one samples (n = 21) out of 46 samples showed higher expression of miR-141. Expression of miR-141 in the blood plasma of nasopharyngeal carcinoma patients increased (up regulated) 1.49 times (p = 0.075, two-tailed t-test) compared to healthy controls. PTEN mRNA expression decreased (down-regulated) 0.65 times in blood plasma of nasopharyngeal carcinoma patients (p = 0.323, two-tailed t-test) compared to healthy controls. Correlation between miR-141 and PTEN mRNA was detected (p = 0.001). Expression of miR-141 in pre and post therapy patient was lower (0.61 times, p = 0.090) and expression of PTEN mRNA in pre and post therapy is down regulated (0.5, p = 0.090).Based on the results of the study, we concluded that there is a relationship between miR-141 with mRNA PTEN. The role of miR-141 as oncomir can suppress the expression of mRNA PTEN in post-transcriptional processes. Decreasing mRNA PTEN in patient pre and post therapy may be caused by cisplatin resistance.
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